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Owing to their molecular symmetry, many transitions of homonuclear diatomic molecules are
forbidden in the electric dipole approximation. Instead their spectra are dominated by higher or-
der transition moments, including the magnetic dipole moment and electric quadrupole moment.
Here we present a new implementation of electric quadrupole transi-
tion moments in DUOa. The implementation is validated against the
highly accurate linelist of Roueff et al. b for rovibrational transi-
tions of the hydrogen molecule. We also perform ab initio calcula-
tions for potential energy curves (PECs), electric quadrupole moment
curves (EQCs), and spin-orbit coupling curves (SOCs) and demonstrate
rovibronic linestrength calculations for the three lowest lying states
(X3Σ−g , a
1∆g and b2Σ+g ) of molecular oxygen. Further demonstra-
tions are provided for various other molecules of interest, including
CO and HF as part of the ExoMol project c. Absorption cross-sections
are calculated using the EXOCROSS programd.
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